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RI VXFK DFFLGHQWV &XUUHQWO\ WKH JROG VWDQGDUG LQ PDWHULDO VWXGLHV LV UHSUHVHQWHG E\ VFDQQLQJ HOHFWURQ PLFURVFRS\
6(0+RZHYHU6(0DUHODUJHODEEDVHGV\VWHPVWKHUHIRUHLQVLWXPHDVXUHPHQWVDUHH[FOXGHG,QDGGLWLRQWKH\DUH
H[SHQVLYH DQG WLPHFRQVXPLQJ :H KDYH DSSURDFKHG WKLV SUREOHP DQG SURSRVH WKH XVH RI 2SWLFDO &RKHUHQFH
7RPRJUDSK\ 2&7 LQ VXFK LQYHVWLJDWLRQV LQ RUGHU WR RYHUFRPH WKHVH GLVDGYDQWDJHV RI 6(0 ,Q WKLV UHVSHFW ZH
GHPRQVWUDWHWKHFDSDELOLW\WRSHUIRUPVXFKIUDFWXUHDQDO\VLVE\REWDLQLQJWKHWRSRJUDSK\RIPHWDOOLFVXUIDFHVXVLQJ2&7
'LIIHUHQW PDWHULDOV KDYH EHHQ DQDO\]HG LQ WKLV SUHVHQWDWLRQ D VDPSOH RI ORZ VRIW FDUERQ VWHHO ZLWK WKH FKHPLFDO
FRPSRVLWLRQRI&0Q63DQG)HIRUWKHUHVWKDVEHHQFRQVLGHUHG$QLQKRXVHGHYHORSHG
6ZHSW 6RXUFH 662&7V\VWHP KDVEHHQXVHG DQGKHLJKWSURILOHVKDYHEHHQJHQHUDWHG IRU WKH VDPSOH VXUIDFH7KLV
SURILOHDOORZHGIRUFRQFOXGLQJWKDWWKHFDUERQVWHHOVDPSOHZDVVXEMHFWHGWRDGXFWLOHIUDFWXUH$YDOLGDWLRQRIWKH2&7













VWUXFWXUDO LPDJHV DUH REWDLQHG XVLQJ PDJQLI\LQJ OHQV RUGLQDU\ RSWLFDO PLFURVFRSHV DV ZHOO DV RSWLFDO PLFURVFRSHV
IXQFWLRQLQJ DW KLJK WHPSHUDWXUHV WUDQVPLVVLRQ HOHFWURQ PLFURVFRSHV 7(0 VFDQQLQJ HOHFWURQ PLFURVFRSHV 6(0
UHIOHFWLRQHOHFWURQPLFURVFRSHVILHOGLRQPLFURVFRSHVRUDWRPLFIRUFHPLFURVFRSHV$)0>@
7KH GLIIUDFWLRQ SDWWHUQ RI WKH FU\VWDO ODWWLFH LV DQDO\]HG E\ PHDQV RI ;UD\ HTXLSPHQW ORZ HOHFWURQ GLIIUDFWLRQ
HTXLSPHQWQHXWURQGLIIUDFWLRQHTXLSPHQWHWF0DWHULDOFRPSRVLWLRQLVDQDO\]HGE\PHDQVRIHOHFWURQPLFURSUREHVZLWK












L3ODVWLFVDQGFRPSRVLWHV >@ WKHLUDQDO\VLV IRFXVHGRQ LQWHUQDOVWUXFWXUHPDWULFHVDQG UHLQIRUFHPHQW VXSHUILFLDO
VWUHVVRIUHVLQGURSVOD\HUWKLFNQHVVDVZHOODVGHIHFWVIODZVRFFXUULQJLQVLGHOD\HUV












IDWLJXH IUDFWXUHV )URP WKH SRLQW RI YLHZ RI WKH FU\VWDOORJUDSKLF PDQQHU LQ ZKLFK WKH IUDFWXUH RFFXUV LH VOLGLQJRU
FOHDYDJHWKHDSSHDUDQFHRIWKHIUDFWXUHFDQEHRIWKHILEHURUILHU\W\SH
%ULWWOHIUDFWXUHVRIPHWDOOLFPDWHULDOVDUHDFKLHYHGE\FOHDYDJHDQGFRQVLVWVLQWKHEUHDNGRZQRIDWRPLFERQGVEHWZHHQ










)DWLJXH IUDFWXUHV RFFXU ZKHQ PHWDOOLF PDWHULDOV DUH VXEMHFWHG WR YDULDEOH ORDGV DW KLJK DPSOLWXGHV $V D UHVXOW WKH
UHVLVWDQFHDQG WKHGXFWLOLW\RIPHWDOOLFPDWHULDOVGHFUHDVHDQG IUDFWXUHRFFXUVDW ORZHU WHQVLOH VWUHVVYDOXHV WKDQ WKHLU





























































)LJ E VKRZV WKH IUDFWXUH LPDJH IRU VWHHO  JHQHUDWHG E\ 6(0 ,W FDQ EH QRWLFHG WKDW DOO WKH JUDLQV EURNH LQ D
WUDQVJUDQXODUPDQQHUZKLFKLVDFKDUDFWHULVWLFRIWKHGXFWLOHVKDULQJIUDFWXUH$VWKHJUDLQVKDYHGLIIHUHQWRULHQWDWLRQV








D VWHHO VDPSOH ZKLFK EURNH LQ D GXFWLOH PDQQHU KDV EHHQ VKRZQ 7KHVH LPDJHV ZHUH JHQHUDWHG XVLQJ WZR W\SHV RI
WHFKQRORJLHV2&7DQG6(0
$QDO\]LQJWKHLPDJHVJHQHUDWHGYLD6(0DWDQPUHVROXWLRQDQGWKDWRIWKHLPDJHVJHQHUDWHGYLD2&7DWDȝP
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